ABSTRACT. Last years a lot of attempts to derive a high-precision theory of the non-rigid Earth rotation are carried out. For these purposes different transfer functions are used. Usually these transfer functions are applied to the series representing the nutation in the longitude and the obliquity of the rigid Earth rotation with respect to the ecliptic of date. The aim of this investigation is a construction of new high-precision non-rigid Earth rotation series (SN9000), dynamically adequate to the DE404/LE404 ephemeris over 2000 time span years, which are presented as functions of the Euler angles ψ, θ and φ with respect to the fixed ecliptic plane and equinox J2000.0.
INTRODUCTION

The early stages of the previous investigation:
Expressions for the Euler angles are:
CLASSICAL ALGORITHM
The classical scheme for the construction of the non-rigid Earth rotation theories is defined only by two Euler angels -the longitude and the obliquity. In it, some transfer functions are applied to the series representing the nutation in the longitude and the obliquity of the rigid Earth rotation with respect to the ecliptic of date. Usually the expressions for the nutation and the transfer function are presented in the complex form: 
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Expressions for the non-rigid Earth nutations in the longitude and the obliquity, presented in (2), in the paper of Bretagnon et al. (1999) contain only the real parts of the complex values. The exact expressions for the non-rigid Earth nutations in the longitude and the obliquity, in the complex values, are obtained in this investigation:
TRANSFER FUNCTIONS
The types of the transfer functions, which are usually used in different researches, are following: a) J.M. Wahr (1981) , V. Dehant and P. Defraigne (1997): b) T. Shirai and T. Fukushima (2001) : 
where the coefficients , , , and the frequencies , , ,
given by the different models. 
ALGORITHM OF BRETAGNON ET AL. (1999)
In order to construct the non-rigid Earth rotation theory for all three Euler angles, the transfer function is applied to the rigid Earth angular velocity vector. It is realized in the algorithm of Bretagnon et al. (1999) .
STEP 1 -Representation of the rigid Earth angular velocity vector
The components of the rigid Earth angular velocity vector have a form:
Expressions for the components of the Earth's angular velocity vector are following:
, where 1. 5 /(1 )Ĥ ere , represent the ellipticities for the rigid and non-rigid Earth, respectively; 1 is the angular frequency, which is measured in cycles per Here and further a dot over a letter me
ans the differentiation with respect to time, , and are Euler angles with respect to the fixed ecliptic plane and equinox J2000.0.
The parts of the components of the rigid Earth angular velocity vector are following:
The transformation of the arguments of the components of the rigid Earth angular velocity vector can be derived as follows:
The components of the coefficients p and q are presented in the complex form (p, q). The components of the coefficients p and q include the prograde and retrograde parts:
where ,
, are the secular terms in these components of 0 and 0; is the number of terms, which are included in the described series. 
e, is out of phase. op
The amplitudes of the prograde and retrograde components are following:
STEP 2 -Construction of the non-rigid Earth angular velocity vector
In this section new formulas are obtained for the complex transformation form of the components of the rigid angular velocity vector to the components of the non-rigid angular velocity vector.
The components of the non-rigid Earth angular velocity vector are:
The complex transformation of the components of the angular velocity vector is following:
The prograde and retrograde components of the coefficients p and q in the case of the nonrigid Earth can be expressed as: 
where is Prograde, is Retrograde. 
where ( ) ( , ).
Let us assume that , as in the paper of Bretagnon et al. (1999) . It is .
is to take into accou The sine coefficients for the non-rigid Earth angular velocity vector can be derived after the summation of the prograde and retrograde parts: 
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The cosine coefficients for the non-rigid Earth angular velocity vector can be derived after the summation of the prograde and retrograde parts:
STEP 3 -Calculation of the Euler angles for the case of the non-rigid Earth
The term of the periodic parts for each of the Euler angles has same forms: 
The values of the coefficients in x can be computed by the following "Cascade" method:
From the components of the non-rigid Earth angular velocity vector the derivatives of the Euler angles for the non-rigid Earth rotation are computed:
Here , , represent the periodic part of each j-th component of the non-rigid Earth angular velocity vector.
It should be also stated that the secular terms in the Euler angles in the case of the non-rigid Earth rotation and in the case of the rigid Earth rotation are the same, as follows from (4), (4a), (5).
This system is solved iteratively:
1-st iteration
Here m=1,...,4 and , , In it cos sin . By applying the "Cascade" method from 8 follows ( sin cos ) / sin cos .
Besides, from 8 , . 
2-nd iteration n-th iteration
The iterations are repeated when the absolute value of the difference between successive iterations exceeds some preassigned values ε.
RESULTS
The application of all considered transfer functions to S9000 and SMART97 results in the same amplitudes for the terms with a 18.6 year period. Table 1 shows the values of these amplitudes. Dehant and Defraigne (1997 )17202786 -431 35-920393615780599 -396 Shirai and Fukushima (2001 )17205158 -2701 -1269 -920466015782776 -2479 Bretagnon et al. (1999 )17206626 -3351 -1486 -920514815784122 -3075 Mathews et al. (2002 )17206664 -3386 -1505 Here λ 3 + D -F = Ω + 180 o ; λ 3 is the mean longitude of the Earth; D is the difference between the mean longitudes of the Moon and the Sun; Ω is the mean longitude of the ascending node of the lunar orbit; F is the mean argument of the Moon's latitude.
( ) Besides, fr 
... Here SMN=SMART97+MHB; SN9000=S9000+MHB; MHB- Mathews et al. (2002) . Table 2 gives the results of the comparison of SMN and SN9000 solutions for the most important terms. The geophysical models of SMN and SN9000 solutions include the same effects as in the model MHB2002 (the effects of Electromagnetic coupling, the Ocean effects, Mantle inelasticity effects, Atmospheric effects, Change in the global Earth dynamical flattening and in the core flattening).
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It should be also stated that Table 1 and Table 2 describe SMART97 and S9000 solutions only in Dynamical case.
The differences between SN9000 and SMN, after the removal of the secular terms for the Newtonian case (Dynamical case) and for the relativistic one (Kinematical case), are depicted in Figure 1 . Fig.1 . The differences between SN9000 and SMN after the removal of the secular terms
The differences between S9000 and SMART97 in Pashkevich et al. (2004) are the same as the differences between SN9000 and SMN. So, the Kinematical solutions for SN9000 and SMN are derived from the corresponding Dynamical solutions by adding identical expressions for the Geodetic corrections. After the removal of the secular trends the periodical residuals do not surpass 150 μas over 2000 time span years.
The Kinematical solution of the rigid Earth rotation is defined as the sum of the Dynamical solution of the rigid Earth rotation and the Geodetic corrections.
The Dynamical solution of the non-rigid Earth rotation is defined as the sum of the Dynamical solution of the rigid Earth rotation and the Transfer function.
The Kinematical solution of the non-rigid Earth rotation is defined as the sum of the Dynamical solution of the non-rigid Earth rotation and the Geodetic corrections.
CONCLUSIONS
1. The new exact expressions (3), containing the complex values, for the algorithm of Bretagnon et al. (1999) , are obtained. The new formulas for the complex transformation form of the components of the rigid angular velocity vector to the components of the non-rigid angular velocity vector are obtained.
2. The new semi-analytical solution of the non-rigid Earth rotation SMN (SMART97 and MHB2002) is derived.
3. The high-precision non-rigid Earth rotation series SN9000, presented as functions of the three Euler angles, dynamically adequate to the ephemeris DE404/LE404 over 2000 years time span, are constructed.
